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FIG. 1.—DIAGRAMS OF CELL-STRUCTURE. 4 
A, diagram of a cell the protoplasm of which appears structureless, but is oeeupied by 
vacuoles and granules. 
В, diagram of a cell the protoplasm of which appears reticulated or sponge-like. 
р, protoplasm, consisting (in B) of hyaloplasm and ә network of spongioplasm ; 
n, nucleus ; n', nucleolus. 
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FIG. 3.—UNTOUCHED PHOTOGRAPH OF LIVING LEUCOCYTE OF TRITON, 
SHOWING RETICULAR APPEARANCE OF THE PROTOPLASM. 
Magnified 1360 diameters. 
The photograph was taken іп monochromatic light with Zeiss’ 2 mm. apochromatic 
objective and a compensation eye-piece. Тһе polymorph nucleus 
also exhibits a reticular structure. 
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FIG. 5.—TROPHOSPONGIUM CANA- 
LISATION WITHIN А GANG- 
LION CELL. (RF. Holmgren.) 


FIG. 6.—EPITHELIUM-CELLS OF SALA- 
MANDER LARVA, STAINED intra vitam 
WITH NEUTRAL RED, SHOWING THE 
CELL-GRANULES. (Fischel.) Magnified 
300 diameters. 


TOME FIBRILS FORMED 
FROM MITOCHONDRIA, 
(Matthews. ) 


OUSE IN PROCESS OF 
‚‚ (Benda.) 

Wecesslve stages 
ral filament 


Digitized by Arya Samaj Foundation 


Digitized Бу Arya Samaj Foundation Chennai and eGangotri 


Poli (emulsion) رت‎ шш? pP AU Uo 
GÜ رشان |ء)‎ UL cS UL A du Sof Slr 
A wt =< v (globuies) б ТЕТЕ 
اوضاغ‎ eiu e dez 2 9-7 (refraction) 
Gef (*gel'" and “sol” conditions) LI ےش بش یں‎ 
д 7 р) خا ص‎ Г (colloid solutions) dM وکو لای‎ 
yo" аў (fibrils) UBD о 
Anl Ше UI ТИРЕ ДИ on dt f Le en 22 Il 
241 (canaliculi) Дх Ао BLS UL ut B 
Abd ax epu Loe cus (Holmgren) 2 "ui 
(tropho- JC 22 سےا‎ c. ut PE d ےو‎ “I; C UZ 
-— ٢ laz: spongium) 
КОРУ z< = l طا د ہک لای دک اہ اک کر‎ z ترب‎ ТЕУ; 
(2) = کے ما 2( اک ای‎ auf e Д Ze | (ultra miorascopë) 
us حاف‎ ple Uy جیا‎ (proteins) یس‎ DAG WVU e be lut 
Fires диб. ےتا مو سے ہیں‎ pile (stains) 
ادلا کے‎ Л2С (basiphil) <J kison ۸و‎ ۳ 
opp لین‎ (GE (охуры c نکر‎ ef ez, Pets 
gs bz Ps, 82 > Ic 15,5 ں۶‎ а-қ میں ا ییے ات‎ 
254 ee اون‎ (ure بے ہر دن‎ lemphophi 4 
Я | rtrophil) لن‎ a 3 


Digitized by Агуа Samaj Foundation Chennai апа eGangotri 


— 


677486 zb 4 


t LEK GU en f ے پیا‎ Claus 


UP EI Nelo IE Bs L2G 
ele کے نام‎ (mitochondria) نے مم خی رز وں“‎ (Benda) lez 


aper nnn قریب ایک‎ EI KELLY Т 92!) 


b УЧИР:‏ مقاب Ee Meu‏ ہو کر اہے 


| Uren utet (pava-nucleus) 2 gl Js ا‎ ) 8 zy?) 


to M‏ شال ду И‏ چو ان کی ساخت کے امم 


| w 2: Ko مہ‎ e С. 
| d (pigment granules) orl „22125 РЕ, 


Отд رلو بات‎ Ду (vacuoles) éb Lo» (fat globules) 
оу اد رگاس تہ‎ f gy بی‎ (glycogen) of Je. Sis Leur 
للع ول‎ РАУ Lbs utat لول غا ل‎ EM 
жаса СА avc) Ly Tippy با رخو رظ کے | ل‎ os ЛДУ 
Udo ube Brite سے ددم انار نھان زی‎ 2 Lt mk 
Jf سے ارت وع ہیں ۔ِن‎ ОР; be (LXVI, 5 423 


| 4i, 2 сеу (para-plasm) z boxer ом iai 


[ i 
| 
| 
г 
Г 
| 


te Soe ede uu‏ کے شترص ر دہ سی نال 
(starch) = U xb Dre ТЕ Enies J'»‏ 
dese АО (adipose tissue) 22| 12 K — Le Ceo‏ 
Dp ода РЫ y‏ ےک 202452 ЛЫР‏ قرب СЛ»‏ یں یرد ر 
ЫР Su ВСЕ Гоу‏ )020 جا نے — 
fcc‏ جو ایک Py vU eee um‏ ‚ 1 922900213 
(exoplasm) ak (54731 (endoplasm)‏ ^ گی ریب )2 A‏ 
(white blood corpuscles) ys 0/9221 d ЛЕД) 32-4‏ 
LOW Дд Г‏ 2002-52 2,9- | 
tte УД! zur (Butschli) &‏ جوجالدارساخت 


СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar < 
NP 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


\ 


T 


|| 


Ж 
Р Ss 
7 ac E 
٠ و‎ РА 
E 
231 
Vo AAA. 4 
< کے‎ \ f 
ko ` Ss 
VS ; 


FIG. 9.—PHOTOGRAPH OF LEUCOCYTE ОҒ TRITON, FIXED WHILST IN 
AMŒBOID CONDITION BY JET OF STEAM DIRECTED ON TO COVER- 
GLASS, AND  SUBSEQUENTLY STAINED WITH HEMATOXYLIN. 

Magnified 1360 diameters. Untouched photograph. 

Тһе protoplasm shows an internal granular or reticular endoplasm and a clear exoplasm. 
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FIG, 10.—COMPARISON ОЕ PROTOPLASM WITH OIL AND WATER EMULSION. 
(Verworn, after Butschli.) 
А, protoplasm of Thalassicola. 
B, froth-like appearance of a mixture of oll and cane sugar. 


FIG. 11.—A CELL (WHITE BLOOD- 
CORPUSCLE) SHOWING ITS 
ATTRACTION-SPHERE. 

(M. Heidenhain). 

In this, as In most cases, the attrac- 
tion-sphere, а, lies near the 
nucleus, n. 
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FIG. 12.—CELLS WITH IRREGULAR LOBED NUOLEL AND 
WITH ANNULAR NUCLEUS FROM BONE-MARROW 
(M. Heidenhain.) а, b, c, d, zones in the protoplasm. 


FIG. 13.—MULT-NVCLEATED GIANT-CBLL FROM LYMPH GLAND or 
RABBIT. (М. Heidenhain.) SE AND EO 
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15.—LYMPHOCYTE OF 


TRITON, SHOWING THE | 
FIG. 14.—NUCLEUS OF AN EPI- RETIC LAR MORE OE | 
ما سا‎ Augu Qu Әне 2000 % Untouched | 


MANDER LARVA. (M. Hei- 


ai ni 99 photograph. 
apito) Magnified 9900 mR Ol was fixed by steam, 


and afterwards stained with | 
hematoxylin. 


FIG.  16.—GLAND-CELL OF 
CHIRONOMUS. (Flemming.) 


| 

| 

| 

FIG. 17.—SPERMATOCYTE OF PROTEUS, SHOWING ОН ON 3 | 
NUCLEUS FORMED OF PARTICLES OF CHROMATIN: ENTS BY 1 
ACHROMATIC FILAMENTS. (F. Hermann.) z 1 

The nucleus із distinct from the chromosomes. In the cytoplasm a Ë | 
mass containing mitochondria is seen on the right. — O oplasm an archoplasmie L 
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FIG.  18.—CELL SHOWING 
CHROMOSOMES OF  NU- 
CLEUS IN THE FORM OF 
THREADS COMPOSED OF 
DOUBLE ROWS OF CHRO- 
MOMERES. (F. Hermann.) 

€, centrosomes with uniting 

spindle. 
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FIG. 20.—4 LEUCOCYTE OF TRITON APPARENTLY UNDERGOING AMITOTIC 
ایور‎ ОҒ ITS NUCLEUS. Magnified 1360 diameters. Untouched 
photograph, 

The nucleus is separated into two nearly equal parts, and the protoplasm is collecting 

around them and is constricted in the intermediate part of the corpuscle. Тһе corpuscle 

was flxed by a jet of steam and stained with haematoxylin, 


"1G. 21.— 2М-СЕШІ8 OF SALAMANDER LARVA IN DIFFERENT PHASES 
ара EE DIVISION EY RARYORINESIS OR MITOSIS. (Flemming.) 
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` DIAGRAM SHOWING THE CHANGES WHICH OCCUR IN THE CENTRO- 
кте, 23 PAST М С OF A CELL IN THE PROCESS OF MITOTIC DIVISION, 
The nucleus is supposed to have four chromosomes. 
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FIG, 23,—KARYOKINESIS OF ERYTHROCYTE OF LARVAL LUE RE е y 
1, Gell prior to division, centrosome single, nueleus a dense деко um X E a 09 
spirem ; 3, spirem breaking up into chromosomes ; 1, division spindle m m o et MELDE š 
NUR ۷ء0‎ ae enun +27 ne 7-یس‎ uu MEN 3. Ў SAPE 
result f h itting have become thick id s T, ` : ` centrosomes at the 
of ihe svindle uo КОШО daughter nuclei; 7, S, daughter nuclei formed by agglomeration of chromosomes, me pro 
Dlasm of cell dividing. 2 
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FIG. 24. DEM OF THE CHAN 


em GES SHOWN IN HETEROTYPICAL MITOSIS, EIGHT CHROMOSOMES 
ONLY BEING REPRESENTED. 

In A and B they are arranged in pairs ; in C they are united to four loops, 
а longitudinal splitting of each chromosome 

eight chromosomes. 


which are separating in D. In E, 
is occurring. F, daughter nuclei each with 


ING IN HOMOTYPICAL MITOSIS. 
into pairs ; in С, D, and E they are 
du апу longitudinal: cleavage. F, 
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TIG. 26.—THREE STAGES OF HETEROTYPICAL MITOSIS IN SPERMATOCYTE OF 


TRITON. (Moore.) ab 1 
a, geminal condition of chromosomes; b, gemini arranged in quadrate loops or tetrads ; 


c,separation of tetrads into the duplex chromosomes of the daughter nuclei. 


ome nu MYXINE SHOWING SYNAPTIC CONDITION IX. 
FJG.27. SPERMATOCYTES OF MYXINE SHOWS ND. LAND FORMATION OF 


N MINAL CON хе 
2 AND hs لئ‎ RINGS IN е 


TETRADS AND CH AND i. (Schreiner) 
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| Шу» 
| | We 
| | ہت‎ 
| | 
| 
| | 
| | (par 
| > FIG.28.—SPERMATOCYTE OF SALAMANDER 

4 SHOWING ACHROMATIC FIBRES ОҒ 1. 
| SPINDLE AND OTHER FIBRES RADIAT- | wp 
| ING FROM CENTRIOLES. (Flemming.) 

Four chromosomes are represented at the equator FIG. 29.—CELL-PLATE IN DIVID- 

| of the spindle. ING SPORE-CELL OF LILY. | Irby 


(Gurwitsch, after Zimmermann.) 


FIG. 30.—DIVIDING CELL 
CONSTRICTED TO FORM 
TWO DAUGHTER CELLS 

| EACH WITH  CENTRO- 

| SOME. (Geberg.) 

| The particle at the junction of 

| 

| 


the daughter cells represents 
а rudimentary cell-plate, 


FIG.  31.—TRIP А 
ECHINODERM RA MITOSIS IN 
(E. B. Wilson.) 


y» 
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| ہے‎ Ë ДІ 2 42 2 = sperm-cell) fb dez (male element) 
ble لے ا‎ utu tau» کے‎ ү ЛЛ! dz “л 
обы ESE کی تھا لیف‎ 64 
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| (spermatozoon) 70629164 До L. 132 
КАТРА 
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FORMATION OF THE TISSUES 


E 


32,—IMITATION OF DIVISION SPINDLE PRODUCED- 
SIRING THE MIXING OF DROPS OF A LESS CONCEN- 
TRATED SOLUTION OF SODIUM CHLORIDE CONTAIN: 
ING PARTICLES OF CHINA INK IN SUSPENSION WITH 
A SOLUTION OF THE SAME SALT OF GREATER DEN- 
SITY. (Verworn, after Leduc.) 


FIG. 33.— FORMATION OF THE POLAR 
GLOBULES AND REDUCTION OF THE 
NUMBER OF CHROMOSOMES 1N THE 
OVUM OF ASCARIS MEGALOCEPHALA. 

A, B, ovum showing division of nucleus to form 
first polar globule (Van Gehuchten). m (In A), 
Keka envelope of ovum; m’ (іп B), mem- 

rane dividing the polar globule from the 
ovum ; cs (in А), head of spermatozoon becom- 
ing transformed into the male pronucleus. 

C, formation of second polar globule (Carnoy) ; 
g/ first; g2, second polar globule; n, nucleus 
ovum (female pronucleus) now containing 

only two chromosomes; ns, nucleus formed 

from head of spermatozoon (male pronucleus) 
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FIG. 34.—0VUM ОГ ВАТ WITH 


POLAR BODIES AND GERM AND 
SPERM-NUCLEI. (Vander Stricht. 
The development of the  spermnucleus 
from the head of the spermatozoon is 
very evident in this case, because the 
rest of the spermatozoon happens not to 

have been thrown off. 
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D 


FIG. AND FIRST DIVISION OF OVUM OF ASCARIS 
PHALA (slightly modified from Boveri). А 
А, second polar globule just f the head of the spermatozoon is becoming changed 
into a reticular ma! 


› Which shows indistinctly two chromosomes, just 
the female pro-nucleus (%) also shows two 
chromosomes. Я 
В, both pro-nuclei are now reticular and enlarged ; a double centrosome (a) is visible in the 
archoplasm which lies between them, 
, the chromatin in each pro-nucleus is now converted into two filamentous chromosomes ; б 
the centrosomes are separating from one another. 


D, the chromosomes are more distinct and Shortened; the nuclear membranes have dis- 
appeared ; the attraction-spheres are distinct. 


E, mingling of the four chromosomes (c) each of wi 


hich is seen غ‎ litting longitudinally ; 
š the achromatic spindle is fully formed. O bo splitting long 
1 F, separation (towards the poles of the spindle) of the halves of the split ehromosomes, and 
commencing division of t 


he cytoplasm. Each of the daughter cells now has four chro- 
1 mosomes ; two of these have been derived from the male pro-nueleus, two from the 
0 female pro-nucleus. 
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A to E, division of ovum and formation of “© 


authorities. F to I, sections of t 
subzonal layer, by means of which (ha iun өшімедшегі аша 


swollen t| 
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ABBIT. (Allen Thomson, partly after 


SHE irs ov edite delle es Тр таа dns: s ee سن‎ 
2р, membrane of ovum (zona ре 
cell-mass, which gives rise to t "jomes attached to the uterine m mbrane ; i, it 

he he blastodermie layers, The accumulation of fluid in е H, d I 
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FIG. 38.—SEOTION ОЕ BLASTODERM SHOWING THE C 
ect, ectoderm ; ent, entoderm ; me, mesoderm ; ax, axial part of 
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7106. 36.—OVARIAN OVUM OF RABBIT. Magnified 400 diameters. 
е ovum is enclosed within a clear thick membrane (zona pellucida) 
outside of which, and adhering to it, are epithelial cells of the 
Graafian follicle. The protoplasm of the ovum shows numerous fine 
granules and a number of large clear yolk globules. The nucleus or 
germinal vesicle lies near the periphery ; it contains several globules 
of chromatin, the largest of which is the nucleolus or germinal spot. 


MESODERM. (Kolliker.) 
mesoderm 18 growing from this part. 
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FIG. 40.—OBJECTS WHICH MAY ВЕ 1 
1, Starch-granules; 2, a small air babba NTALLY PRESENT IN MICROSCOPE PREPARATIONS 


nd part of a |] 2 
laucus); 5, Шеп fibres ; Я . 9! à large опе; 3, yeas : illus 
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1! FIG. 41.—HJEMACYTOMETER ОҒ GOWERS. 
i А, pipette for diluting fluid; В, pipette for blood; C, slide; D, mixing bowl; E, mixer; F, needle for 
pricking finger. 


HIG. 43.—HEMACYTOMETER SLIDE, RULED IN SQU 5 ON 
OF BLOOD-CORPUS PS FOR THE ENUMERATI 
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FIG. 45.—APPEARANCE OF THE SQUARES OF 2 
ARES © THE THOMA-ZEISS HÆMACY E y V 
FOR А BLOOD COUNT. Magnifled 200 Шеген НЕ МАСҰТОМЕТЕВ WHEN USED 


FIG. 46.—HUMAN 


BLOOD. 
Photograph. Magnified 650 diameters. 
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A, а macrocyte, with kidney-shaped nucleus, ^ 
B, a polymorph, with lobed nucleus (the threads of chromatin joining the lobes are not shown). 


FIG. 47,—TWO LEUCOCYTES OF LEPIDOSIREN, SHOWING ATTRACTION-SPHERE. (T. H. Bryce.) ' 


A 
| 
FIG. 48.—VARIOUS KINDS OF COLOURLESS CORPUSC "ЕКЗ 1 
1 ا‎ SCLES, SH M 3 DIFFERE JHARACTE 
OF THE GRANULES. (From a film preparation of normal оа ТІНЕ DIRE Н drawn. 1 
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FIG. 49.—BLOOD FILM STAINED WITH HJEMATOXYLIN AND 


EOSIN. Magnified 400 diameters. Photograph. 2 
There are scen in the fleld, besides numerous red corpuscles, five leuco- 
cytes and a mass oi blood-platelets (on the right), as well as a few 
scattered platelets. Of the leucocytes, that on the left is a macro- 
cyte, that on the right a lymphocyte, and the rest polymorph. 
€ 
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FIG. 50.—NETWORK OF FIBRIN FILAM 
FILAMENTS FROM A SE ٢ OF 
BLOOD CLOT. Magnified 400 diameters. Тары: БКО ОМО 
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BLOOD-CORPUSCLES AND ELF- FIG. 52.—BLOQD-PLATELETS, HIGHLY 

TARY PARTICLES OR BLOOD-PLATE- MAGNIFIED, SHOWING THE IRREGU- 

WITHIN A SMALL VEIN. (W. LAR FORMS WHIOH THEY ASSUME 
WHEN BROUGHT IN CONTACT WITH 
FOREIGN MATTER. AND THE CHRO- 
MATIC PARTICLE WHICH EACH 
CONTAINS, AND WHICH HAS BEEN 
REGARDED AS A NUCLEUS. (After 
Kopsch.) 


RYO, UNITED TO FORM А 57۰+ 
, 


RABBIT ЕМВ 
(Maximow.) 


FIG. 53.—MESODERM CELLS OF 


-arepkinesis :1, a primitive blood-cell. 
т, ordinary mesoderm cells ima cell in karyokinesis il, a 1 
, 3 b 
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FIG. 534.—GROUPS OF PRIMITIVE ERYTHROBLASTS IN MESODERM OF EMBRYO [ 
RABBIT. (Maximow.) 
a,normoblasts ; b, b’, erythroblasts ; m, mesoderm cells ; m’, mesoderm cells containing hemo- 
globin; b”, extrusion of nucleus from an erythroblast ; n, an extruded nucleus ; bl, an | 
erythrocyte. 
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FIG. 55.—DEYELOFMENT OF BLOOD-YESSELS AND BLOOD-CORPUSCLES IN THE 


VASCULAR AREA OF THE GUINEA-PIG. 


1 E es bo 
bl, blood-eorpuscles becoming free in the interlor of a nucleated protoplasmic mass. 
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FIG.56.—DEVELOPMENT OF BLOOD-CORPUSCLES IN RABBIT. (Maximow.) 
m, m, m^, mesenchyme cells united into a syneytium, one showing mitosis ; en, endothelial cells 
of vessel ; v, cavity of vessel ; 7, lymphoblasts ; с, primitive erythroblasts ; c^, one in mitosis. 
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FIG. 57.—PART OF A BLOOD-VESSEL FROM THE YOLK SAC OF THE RABBIT EMBRYO, SHOWING 
THE CHANGES WHICH OCCUR IN THE PROCESS OF FORMATION OF ERYTHROCYTES. 
MS Я (Махітоуғ.) 

AT 

ТШШ буйы (S 7 Шош ; еп, en’, phagocytic endothelial cells ; , iymphooytes H 

nuclei in process of extrusion. ا‎ somewhat shrunken and with atrophying nucleus "^ 
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FIG. 58.—FORMATION OF ERYTHROBLASTS IN LIVER OF EMBRYO RABBIT, 


(Maximow.) 
еп, en’ endothelial cells of vessels ; а, a’, a”, a^^, megaloblasts ; ts 


ТАС БЕТЕ STE "eus becoming e 
LU, l^, lymphoblasts ; л, hepatic cells ; 4, a nue lan mE 


b’, b”, М” normoblasts ; с, erythroblasts; 
xtruded from а small erythroblasts. 
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FIG. 59.—BLOOD-CORPUSCLES DEVELOPING WITHIN CONNECTIVE-TISSUE CELLS. š < 
а,а cell containing diffused hemoglobin ; 0, а сей filled with ooloured globules ; e, a cell containing coloured 
globules in the protoplasm, within which also are numerous vacuoles ; d, an elongated cell with a 
cavity in its protoplasm occupied by fluid and blood-corpuscles mostly globular ; e, а hollow cell, the í 
nucleus of which has multiplied. Тһе new nuclei are arranged around the wall of the cavity, the 
corpuscles in which have now become discoid ; f, shows the mode of union of a **ngmapoletie" cell, 
which in this instance contains only one corpuscle, with the prolongation (М) oi a previously 
existing vessel. < 
a 
` 
= 
| 29 f 
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FIG. 61.-ҺЕр MARROW OF YOUNG RABBIT. Magnified 450 diameters. 


e, erythrocytes ; e^, erythroblasts ; е”, an erythroblast undergoing mitotic division ; p, a polymorph 
leucocyte ; m, ordinary myeloeytes ; m’, mycloeytes undergoing mitotic division ;0, ап 
oxyphil myeloeyte ; b, a basiphil myelocyte ; meg, a giant-ecll or megakaryocyte. 


FIG, 02.—FROM A SMEAR PREPARATION OF RED MARROW (RABBIT) STAINED WITH 
METHYLENE-BLUE AND ALCOHOLIC EOSIN. (R.K.S. Lim.) 


е, erythrocytes ; е” У R 1 i 
, егу ytes; e TUS throblasts ipa polymorph ; o, an Oxyphil leucocyte ; b,a basiphil 
eucocyte ; m, myelocytes ; meg., a megakryocyte d die 
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FIG. 63. 


a-e, successive effects of water 
upon a red corpuscle ; i, effect 
of solution of salt; g, effect of 
tannic acid. 


FIG. 61.—BLOOD-CRYSTALS, MAGNIFIED. 


1, from human blood ; 2, irom the guinea pig; 
“ 3, squirrel ; +, hamster. 
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FIG. 67. 
1, first effect of the action of water upon а white blood-corpusele: 


2,3, white corpuscles treated with dilute acetic acid ; n, nucleus. 


FIG. 68.—BLOOD-CORPUSCLES OF FROG. (Ranvier.) 


a, seen on the flat ; b, in optical section ; c, in profile; v, a corpuscle with apparent vacuoles (probably 
parasitic organisms which are common in frog's blood-corpuscle) ; m, an ameeboid leucocyte ; n, 
nucleus of an erythrocyte, set free and contracted to the spherical form ; К, a lymphocyte; D, à 
blood-platelet. ç 
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FIG. 70.—ERYTHROCYTES OF LEPIDOSIREN LARVA, FIXED WITH FLUMMING‘'S SOLUTION AND 
STAINED WITH IRON-HAEMATOXYLIN. (Т.Н. Bryce.) > 
A, as seen on the flat ; В, in section. In A the fibrils around the edge are v 
margin of the corpuscle. In В their sections are seen as fine point 

of the edge. 


ple as fine lines parallel to the 
ust within the thinnest part 


FIG. 71.--А BLOOD-PLATELET OF SALAMANDRA, AND THE CHANGES WHICH IT UNDERWENT 
IMMEDIATELY AFTER WITHDRAWAL OF THE BLOOD FROM THE VESSELS. (ғ. Meves.) 
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AGGLUTINATED AT CERTAIN POINTS. Magnified 90 йишде; ng s HI 


FIG. 73.—MICROSCOPIC PREPARATION OF FROG'S акаа 2 
mu ERY THRO ERA RATION OF FROG'S BLOOD SHOWING THE MANNER IN WHICH 
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FIG 74. SIMPLE WARMING APPARATUS, COMPLETE, SHOWN IN OPERATION. 
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FIG. 75.—A POLYMORPH LEUCOCYTE OF TRITON FIXED BY STEAM IN АМФ ВОТ» 


CONDITION AND STAINED WITH HEMATOXYLIN. Untouched Photograph, 
Magnified 1360 diameters. 


Notice the homogeneous appearance of the protoplasm of the pseudopodia as compared with 
that of the body of the corpuscle. ‘The nucleus is multilobed, the lobes being joined by - 
threads of chromatin. Its retieular strueture is well shown. ` == 
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FIG. 77.--А HIGHLY ۸310150107 РНАСОСҮТІС POLYMORPH LEUCOCYTE OF SALA- 
MANDRA, ENVELOPING AN ETRYHROCYTE (a portion only of this is included 
in the fleld.) Untouched instantaneous photograph. Magnifled 600 diameters. 
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FIG. 79. —EPIDERMIS CELLS OF A LARVAL SALAMANDER. 
Magnified 400 diameters. Photograph. 


Some oi the cells are undergoing division. Intercellular channels are seen in parts. 
At one place the branches of a pigment-cell extend between the epithelium-cells. 


FIG. 80. -ХЕСТІОХ OF STRATIFIED EPITHELIUM FROM FAUCES OF RABBIT. 
: Magnified 240 diameters. Photogmph. 
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FIG. 31.—SECTION OF EPIDERMIS ОЕ CAT'S FOOT, SHOWING INTERCELLULAR 
CHANNELS, WITH BRIDGING FIBRILS. (Kolossow.) 


FIG. 82.—SECTION THROUGH THE D 
SHOWING FIBRILS, f, 
SPACES, (Ranvier) 


EEPER LAYERS OF A STRATIFIED EPITHELIUM, 
PASSING FROM CELL TO CELL ACROSS THE INTERCELLULA 
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FIG.81.—EPITHELIAL CELLS FROM THE BLADDER OF 
THE RABRIT. (Klein.) Magnified 500 diameters. 
a, large flattened cell from the superficial layer, with two 
nuclei and with strongly marked ridges and intervening 
FIG. 83.—EPITHELIUM-SCALES FRO depressions onni under surface ; b, pear shaped cell of the 
тит re 7 ^ тир т second layer adapted to a depression on one of the super- 
THER INSIDE OF THE MOUTH ficial cells. 


(Sharpey.) Magnified 260 diameters 


FIG.85.—PAVEMENT EPITHELIUM OR ENDOTHELIUM OF A sigon: wap tuk 
NITRATE OF SILVER PREPARATION. CARMINE STAINING OF NUOLET 


FIG. 86.—ENDOTHELIUM-CELLs OF SEROUS MEMBRANE SERN IN PROBES ERM 
SHOWING PROTOPLASMIC BRIDGES STRETCHING ACROSS THE INTERCELLULAR 


SPACES. (М. Heidenhain.) 
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1 FIG.87.—VARIOUS KINDS OF GLANDS, 

-Simple saceular gland trom : ibian skin (Flemming), II. Simple tubular gl nd from intestine 
(Flemming), 和 ШАН with a simple duct, 4, into which a number of 
regularly tubular. acini, а, open (Klein). IV. Part of a tubvio-racemose gland with the 
teini unravelled (Flemming). V. Wax model of a small tubulo-racemese gland from the 
Chiglottis (Maziarski). 
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.88.—TWO CELLS FROM A CUTANEOUS GLAND OF SALAMANDER-LARVA 
Erg: o8 SHOWING THE SECRETION GRANULES. (Gurwitsch.) i 
The left-hand cell, which has two nuclei, is filled with granules. In the right-hand cel} 

the granules are becoming swollen and dissolved. 


FIG. 89.—MUSSEL (MYTILUS EDULIS), FROM WHICH ONE SHELL-VALVE (THE RIGHT) 
AND THE CORRESPONDING MANTLE-LOBE HAVE BEEN REMOVED. 
br, br, the expanded gills or branchiw, which, owing to the little bars of which they are composed, 


present a striated aspect; ml, mantle ; m, eut adductor muscle; i, mass of viscera ; the dark 
projection just below is the foot. 


FIG. 90,—MOJST CHAMBER ADAPTED FOR PASSING A GAS OR VAPOUR TO À 


PREPARATION UNDER THE MICROSCOPE. 
41 
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FIG. 91.—METHOD OF SUBJECTING A PREPARATION TO A STREAM OF CARBON 
DIOXIDE. 


b, bottle containing marble and hydrochloric acid ; b,wash-bottle, connected by india- 
rubber tube, t, with the moist chamber, s. 


i FIG. 92.-SECTION OF THYROID OF CAT. 


Magnified 200 diameters. Photograph. 


ee Domain. Gurukul Kangri Collection, Haridwar 
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FIG. 93. ` FIG. 94. 
FIG.93.—4 ROW OF COLUMNAR CELLS FROM THE INTESTINE OF THE RABBIT. 
Smaller cells are seen between the epithelium-cells ; these are leucocytes. 


FIG. 94.—COLUMNAR EPITHELIUM-CELLS OF THE RABBIT'S INTESTINE, 
More highly magnified. 


The cells have been isolated aiter maceration in very weak chromic acid. The cells are much vacuolated, 
and one cf them has a fat-globule adhering to it near its attached end + the striated border (str) із 
well seen, and the bright disk separating it from the cell-protoplasm : n, nucleus, with intranuclear 


net work; a, a thinned-out wing-like projection of the cell which Probably fitted between two 
adjacent cells. 


FIG. 95.—A COLUMNAR EPITHELIUM 
CELL, SHOWING MASS OF FIBRILS 
(CYTOMITOME ) WITHIN THE CYTO- 
PLASM. (М. Heidenhain.) 


F1G. 96.—A GOBLET OR MUCUS-SECRET- 
ING CELL IN COLUMNAR EPITHE- 
LIUM. (M. Heidenhain.) 

The centrosome is in the mueigen-mass, 


Part of an ordinary columnar cell is also 
shown. 


FIG. 96. 
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FIG.97.—COLUMNAR EPITHELIUM COVERING THE SIDE OF A YILLUS 
OF THE INTESTINE (CAT). Magnified 200 diameters. (From a ргерата- 
tion by Proiessor Martin Heidenhain.) i 


One or two goblet-cells are seen amongst the ordinary cells, 
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FIG, 100,— CILTATED AND NON-CILIATED CELLS FROM EPIDIDYMIS OF RABBIT. 
(v. Lenhosse’k.) 
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FIG. 103.—WHITE AND ELASTIC FIBRES OF AREOLAR TISSUE. 
A, bundles of white fibres partly unravelled. В. elastic fibres. 


FIG, 104.—AREOLAR TISSUE PREPARED BY 


Magnified 200 diameters, 
The cellsare seen as clear spaces in 
which the fit bs 


RECKLINGHAUSEN'S SILVER METHOD. 
Photograph. 
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FIG. 105.—A WHITE BUNDLE SWOLLEN BY ACETIC ACID. FROM THE SUD-inAOHNOID TISSUE АТ 
THE BASE OF THE DRAIN. (Toldt.) 


TISSUE OF А GUINEA-PIG FROM A FILM‏ و 
a) 5‏ 


Digitized by Arya Samaj Foundation Chennai and eG 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


FIG. 107.—CONNECTIVE-TISSUE CELLS OF CORNEA STAINED WITH GOLD CHLORIDE. 
Magnified 300 diameters. 
The nuclei are unstained. The cells are conneeted by their branches. 


ызу 


FIG 108.—AREOLAR TISSUE, STAINED WITH SILVER NITRATE. 
Magnifled 300 diameters, 

The cells are unstained, and appear as white spaces on a yelJowish-brown ground. 

Compare with fig 107, in which the cells ате stained. t 
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FIG. 100.—ENDOTHELIUM-LIKE CELLS OF CONNECTIVE TISSUE FROM THE 
SURFACE OF AN APONEUROSIS. NITRATE OF SILVER PREPARATION. 


ADIPOSE TISSUE. Magnified 20 diameters, 
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49 
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FIG.111.—FOUR FAT-CELLS IN CONNECTIVE TISSUE. 
Magnifled 400 diameters. 


Each oellis distended by the fat-globule, the cell-protoplasm forming a thin envelope to the 
globule, The nucleus lies at one side in а somewhat larger amount of protoplasm. The fat is 
stained with Sudan ITI., and appears dark in the photograph. 


FIG. 112.—THE PAT-CELLS, WHICH HAVE BEEN STAINED WITH шк АКЕ 
DISTRIBUTED ALONG THE COURSE QF A SMALL ARTERY AND VEIN. 4 
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FIG. 113. -DEPOSITION OF ШАШ IN CONNECTIVE-PISSUE FIG. 114. —FAT-CELILS FROM 
| CELLS. YOUNG ANIMAL. — (Ranvier.) 
J, a cell with a few isolated fat-droplets іп its protoplasm: OSMIC ACID PREPARATION, 
ifs ell witha single large and several minute drops, ا‎ ` 3 


ned of an intense 
4, small globules 


fusion of two large drops; 4. granular mast-cell; The drops of fat ar 


-f.Jamellar  connective-tissue eorpusele; с., network oy black. it, nucleus; 
capillaries. of fat, 


FIG. 115, TWO STAGES OF FORMATION OF ADIPOSE TISSUE. (H. Batty Shaw.) 
In A the tissue ік formed of a 


ulund-like ma іс Я d а asm is 
occupied by tit-globules ٥۶ nass of cells, in some of which the cytoplasm is 


; بی‎ white inthe sections). In B the tat fills many of the cells. 


ot 
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FIG. 116.—RETICULAR TISSUE FROM А LYMPH-GLAND. Moderately magnified, 


ir, û trabecula of connective tissue ;7, 7^, reticular tissue, with more open meshes at 7 
and denser at r^. 
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FIG. 118.—RETICULUM OF BONE-MARROW,. (Enderlen.) 


TISSUE OF A LYMPH-GLAND. 
"heir continuity with the connective. 


The o tissue have been stained. ‘The t 4 
0007 ا‎ trabeculie is in this way well shown 


VIG, 119. —LYMPHOID 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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VIG. 120-—ELASTIC FIBRES FROM THE LIGAMENTUM NUCE OF TAHE ОХ, 


SHOWING TRANSVERSE MARKINGS ON THE FIBRES. 


FIG. 121, —CROSS SECTION OF ELASTIC FIBRE; 
OF THE OX. Photograph. 


; 200. diameters. 
The angles of the fibres 


are mostly rounded. 


СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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7 оғ TENDON, HUMAN: (Sobotta.) X 39. 
| tendon-Lnndles ; я, septa of areolar tissue ; r, vessels. 
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FIG. 123.—PART OF А LARGE TENDON IN TRANSVERSE SECTION. 
More highly 17۰+ 


a, areolar sheath of the tendon, with the bres for the most part running transversely ; but with 
two or three longitudinal bundles, 0:1, lymphatic cleft in the sheath; immediately over it a 
blood-vessel is seen cut across, and on the other side of the figure a small artery is shown eut 

i longitudinally ; e, large septum of areolar tissue ; d smaller septum ye still smaller septum. 

i The irregularly stellate bodies are the tendon-cells in section. 


OF UND‏ و 
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ames 5 Magnified 150 


e (| 
Sections of the 


lark branched bodies are 
tendon-cells. 
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FIG. 120.—EIGHT CELLS FROM THE SAME TENDON AS REPRESENTED IN FIG, 195, А, 
Magnifled 425 diameters. 


The dark lines on the surface of the cells are the optical sections o? lmeltar oxtencions 
directed towards or away from the observer. 
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FIG. 127.—DEVELOPING CONNECTIVE TISSUE IN HEART OF CHICK-EMBRYO ОҒ 
48 HOURS. (Szily.) 


my, cells forming myocardium ; j, Jelly formed of г i 
REDI m ; eticulum with en ; 
thelinm (mesothelium) of heart ; m, mesenchyme cells in jolly j EDS R 
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FIG. i25.—DREVELOPMENT OF ELASTIC TISSUE RY DEPOSITION OF FINE GRANULES. 
(Ranvier.) 


2, fibres being formed of rows of “elastin” granules ; p, flat plate-like expansion of 
elastic substance formed by the fusion of “elastin” granules, 
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FIG. 131.—PLAN OF THE MULTIPLICATION OF THE CELLS OF CARTILAGE. (Sharpey.) 


A, cell in its capsule : B, divided into two, each with а capsule ; C, primary capsule disappeared, 
secondary capsules coherent with matrix; D, tertiary division ; Б, secondary capsules dis, 
appeared, tertiary coherent with matrix. 


FIG. 199. -SECTION OF HYALINE CARTILAGE OF SALAMANDER. Photograph: 
Magnified 200 diameters. 
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Еге. 132.—BORDER OF ART ICULAR CARTILAGE SHOWING TRANSITION OF CARTILAGE- 
CELLS INTO CONNECTIVE-TISSUE CORPUSCLES OF SYNOVIAL MEMBRANE. FROM 
HEAD OF METATARSAL BONE, HUMAN. About 340 diameters. 
а, ordinary cartilage-cells ; b, b, with branching processes. 


FIG. 134, —VERTICAL SECTION OF ARTICULAR DR COVERT 
END OF THE TIBIA, HUMAN. Magnified abou SO diameters 


v wit surface { Б, cell. 
а, cells and cell-groups flattened contormably with the š азер 
; 25 аси perpendicularly to the surface ; d, layer Š 
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FIG. 135.—8ECTION OF JOINT OF YOUNG RABBIT. 
Magnified 50 diameters 
Notice the capsular ligament uniting the ends of the 


z bones and lined by the thin synovial membrane FIG. 130.—VILLUS OF 
in which there are folds projecting slightly into the SYNOVIAL MEMBRANE, 


edge of the joint, (Hammar.) 


FIG. 137.—SECTION OF RIB-CARTILAGH OF CALF. 


‘The matrix is indistinctly fibrous, Two or three 
= the cells i. 


High power. 


t empty cell-spaces are seen in the sectiony 
aving dropped out in the course of preparation, 
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FIG. 138.—SECTION OF COSTAL CARTILAGE. Photograph. Magnified 240 diameters, 


The section shows several groups of cartilage-cells. Capsule outlines are seen around 
the groups and also around the individual cells. The part around the cells and cell- 
groups is stained more than the rest of the matrix. 


39. SECTION OF ELASTIC CARTILAGE OF EAT, HUMAN. (Sobotta.) X280 
cup, their capsules ; m, clear matrix around cells and cell-groups ; f, elastic fibres. 
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FIG. 140.—SECTION OF ARYTENOID CARTILAGE OF CALF AT JUNCTION OF HYALINE 
WITH ELASTIC PORTIONS. magnified 50 diameters. 
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FIG. 142.—SECTION OF WHITE FIBRO-CARTILAGE. Photograph. 
Magnified 200 diameters. 
The ground-substance is pervaded by wavy connective-tissue fibres, 


——— ٭ 


FIG. 143.—WHITE FIBRO-CARTILAGE FROM AN INTERVERTEBRAL DISK, HUMAN. 


n GE Highly Magnified. 
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of the cells has a forked process which extends beyond the ا‎ ТАТК the cell 
amongst the flbres of the general matrix, ۹ y š 
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ж FIG. 144.—SECTION OF А DECALCIFIED HUMAN RADIUS. (Sobotta.) X48. 
uS us v СЛ con periosteum ; pl, periosteal bony lamelle : pl’, deeply seated lamelke between the Haversinn 


А © systems ; H, Haverslan systems ; t, tr, trabecule of spongy substance : а ndin 
R medullary spaces. یا‎ S pongy substance ; ml, lamella bou u 
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FIG. 145.—PHOTOGRAPH OF TRANSVERSE SECTION F COMPACT BONE, MADE BY 
GRINDING, SHOWING THREE HAVERSIAN CANALS WITH THEIR CONCENTRIC 
ТАМЕ, Лі, AND ALSO IN'TER-HAVERSIAN BONY SUBSTANCE. Magnified 200 
diameters, 
a, Haversian canal, filled with air and d'ebris ; «^, a very small canal; b, b, junctions of Haversian 
ystems ; ۸۶, margin of ersian system abutting on non-Ha jan lamellie ; e, e, e, ۶۷۲ 
parallel to periosteum ; d, inter-Haversian bone with irregular 1۰ 


FIG, | 
o MU. LONGITUDIN TION OF "T BONE, SHOWING HAVERSI 
3 DINAL SECTION OF COMPACT BONE, SHOWING HAY 
or LAMELLAS AND. IXTEICHAVERSIAN BONE. Maxnitied 200 diamete 
1 canal eut longit ly =), junction of two Haversian systems of lamelke ; e, margin of 
Aversian ES boue with irregular lacune, d. 


4, Haversiar 
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FIG. 117.—TRANSVERSE SECTION OF DECALCIFTED HUMAN TIBIA, FROM NEAR 
THE SURFACE OF THE SHAFT. 
H, Н, Haversian canals, with their systems of concentric lamelle ; in all the rest of the figure the 


lamellae are periosteal ; s, s, ordinary perforating fibres of Sharpey ; €, e, elastic perforating 
fibres. Drawn under a power of about 150 diameters. 


١ Ж 
FIG. M5.—LAMELLE TORN OFF FROM A DECALCIFIED HUMAN PARTETAL BONE 
AT SOME DEPTH FROM THE SURFACE. 
а, lamelle, showing decussating fibres ; b. b, thicker part, where several lamelle are superposed i 
e, e, perforating flbres ; the fibrils which compose them are not shown in the figure. Ap " the 
through which perforating fibres had passed are seen, especially in the. lower part, 4 


КҮТ 
figure. Magnitude as seen under a power of 200 diameters, but not drawn to scale. (кебеп 
by Allen Thomson from а preparation by W. Sharpey.) 
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FIG. 150.-SECTION OF А HAVERSIAN 


JANAL, SHOWING ITS NTENTS. 
FIG. 149.—A BONE-CELL ISOLATED (ORAN SEO NS асады 
с сла Highly magnified. 

AND HIGHLY MAGNIFIED. Ена m i | nous 
а, small arteria capillary vessel i v, arge ve b 
оз) capillary; n pale nerve-fibres cut acro 8; 
a, proper wall of the lacuna (Neumann's 1, cleft-like lymphatic vessel ; one of the cells 
layer), where the corpuscle has forming its wall communicates by fine branches 
shrunken away from it with the branches of a bone-corpusele. The 


substance in which the vessels run is conne 
tive tissue with ramifled cells ; its fine 
granular appearance is probably due to the 
cross section of fibrils. The canal is surrounded 
by concentric lamelle. 
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FIG. 151.—SECTION OF PHALANGEAL BONE OF HUMAN F(ETUS AT THE TIME OF COM- 
MENCING OSSIFICATION. (From a preparation by. Е. A. Dixey.) The prepara 
Чоп was "stained in "bulk Nie magenta. Тһе drawing is made from a photographe, 
and is magnifled about 75 diameters. 5 fcd 
The cartilage-cells in the centre are enlarged and are separated from one another by stained 
Salat led matrix; TAGE of bone deposited underneath the periosteum ; 0, layer en NE 
s by which the layer has been formed. Some of the osteoblasts are already embedaeu 
in the new bone as bone-cells within lacune. The cartilage-eells 0--809 الع یں‎ 
m rows above and below the calcified centre, At the ends of the 人 iy n ark 00 
and the groups are irregularly arranged; (һе fibrous periosteum is not sharply marked о 
from the cartilage. 
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FIG. 152.—SECTION OF PART OF 
ONE OF THE LIMD-GONES OF 
A FOTAL CAT, АТА MORE 
ADVANCED STAGE OF OSSIFI- 
CATION THAN THE BONE RE- Ç 
PRESENTED IN FIG. 151, AND ' | 
MORE HIGHLY MAGNIFIED. 
Drawn from a photograph. 
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ایا سی 


en 


The calcification of the cartilage- 
matrix has advanced irom the 
centre, i xtending between 
the groups of ca ge-cells, which 
are arranged in characteristic 
rows The subperiosteal bony 
deposit (im) has extended pari 
passu with the calcification of the 
cartilage - matrix. The cartilage- 
cells in the calcified part are 
mostly shrunken and stellate ; in 
some cases they have dropped out 
of the spaces. At ir and in two 
other places an irruption of the 
subperiosteal tissue, composed of 
ramified cells with — ostcoblasts 
and growing blood-vessels, has 
penetrated the subperiosteal bony 
crust, and has begun to exca- 
vate marrow spaces; p, fibrous 
layer of the periosteum ; о, layer of 
osteoblasts: some of them are 
embedded іп the osseous layer as 
bone - corpuscles in lacune The 
blood-vessels are occupied by blood- 
corpuscles. Beyond the line of 
ossifle advance the periosteum 
may be noticed to be incurved. 
This incurvation is gradually moved 
on, the cartilage expanding beyond 
it until the head of the bone is 
reached, when it forms the perio- 
steal notch ог groove represented 
in fige. 155 nnd 159. 
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FIG. 152.-РАВТ OF A LONGI- 
TUDINAL SECTION OF THE 
DEVELOPING FEMUR OF THE 
RABBIT. (Klein.) Drown under 
a magnifying power сі 350 dia- 

meters. 


a, rows of flattened cartilage-cells; 
b, greatly enlarged cartilage - cells 
close to the advancing bone, the 
matrix between is partly calcified : 
c, d, already formed bone, the 
osseous trabecule being covered 
with osteoblasts (e) except here and ， 
uere, where an osteoclast (f) is 
seen eroding parts of the trabec- | 
ule; g, A, cartilage - cells which 1 
have become shrunken and irreg- | 
ular in shape. From the middle 
of. the figure dow ls the tra- 
beculm, which iormed of 
calcified cartilage - matrix, aro be- 
coming covered with secondary 
osseous substance deposited by % 
the osteoblasts. The vascular \ 
loops at the extreme limit. of the 

bone are well shown, as well as the* 

atrophy and abrupt disappearance | 

of the cartilage-cells, 
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FIG. 154.—LONGITUDINAL SECTION THROUGH PART OF A PHALANX OF A SIN 
MONTHS’ HUMAN EMBRYO. (Külliker.) 


1 i advancing calcifica х 
The caleifled cartilage is completely absorbed almost to the limit of advancing calcification, The 
OSSCOUS ا‎ on Шат side is periosteal bone. The em bryonic marrow has shrunk some: 


What away from it in the process of fixation, 
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[G 155.—LONGITUDINAL SEC. 
TION THROUGH THE UPPER 
HALF OF THE DECALCIFIED 
HUMERUS OF A FETAL SHEEP 
AS SEEN UNDER! A MAGNIFY- 
ING POWER OF ABOUT 30 
DIAMETERS. 


the par& of the shaft which was 
primarily ossifled in cartilage: 
۹ 18 of the primary bone 
із repr ated dark, enveloped by 
the elear secondary deposit. The 
Spaces in the bone are Occupied 
by embryonic marrow with osteo- 
blasts, and blood-vessels variously 
One long straight vessel (br) 
„in advance of the line 
ossification far into the carti- 
laginous head, most of the others 
loop round close to the cartilage. 
At one or two places in the older 
partsof the bone elongated groups 
of cartilage-cells (cc) шау still be 
seen, which have hitherto escaped 
absorption. т, the part of the 
bone that has been ossified in 
membrane, that is to , in the 
osteoblas issue under the perios- 
teum. It is well marked off from 
the central portion (c), and is 
bounded, peripherally, by a jagged 
edge, the projections of which are 
indistinctly seen to be prolonged 
by buuches of osteogenic fibres, 
А row of osteoblasts covers the 
superficial layer of the bone. The 
subperiosteal layer is prolonged 
above into the thiekening (p) 
which encroaches upon the саг- 
tilage of the head of the bone, 
and in which are seen amongst 
numerous osteoblasts and a few 
blood-vessels, the straight longi- 
tudinal osteogenie fibres (of), and 
some other fibres (pr) crossing 
them, and perhaps representing 
fibres of Sharpey. The calcareous 
salts having been removed by an 
acid, the granular nature of the 
Ossilic deposit between the rows of 
cartilage-cells is not seen in this 
specimen ; 16 would have extended 
as far as a line joining the marks 
XX. Observe the general ten- 
dency of the osseous _trabecule 
and the vascular channels between 
them to radiate from the original 
centre of ossification, This is found 
to prevail more or less in all 
boues when they are first formed, 
although the direction of the 
trabecule may afterwards become 
modified in relation with vary- 
ing physiological conditions, and 
especially as the result of pressure 
in different directions. 
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FIG. 156.—BONY TRABECULA FROM 'THE 
DEVELOPING LOWER JAW OF À CALF, 
SHOWING OSTEOCLASTS AT THE EX- 
TREMITIES WHERE ABSORPTION IS PRO- 
CEEDING, AND OSTEOBLASTS COVERING 
THE SIDES WHERE DEPOSITION OF 
BONE IS GOING ON. (Kolliker.) 


FIG. 157.—TRANSVERSE SECTION OF A DEVELOPING 
BONE, SHOWING THE PERIOSTEAL LAYER BECOMING 
FORMED FROM OSTEOGENIC FIBRES. Low power. 


cb, cartilage bone ; pb, periosteal bone ; sp, bone spicules prolonged 
by osteogenic fibres; p, periosteunt; OL blood-vessels с, 
remains of the calcified cartilage ; o, osteoblasts forming 
bone upon this. 
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FIG. 158.—PART OF A TRANSVERSE SECTION OF A DEVELOPING LONG BONE 
FROM A HUMAN FETUS. Photograph. Magnified 200 diameters. 


p, foetal periosteum ; р”, bone laid down in periosteum ; e, endochondral bone composed of елісійей 
cartilage in the centre of the septa and layers of true bone covering this ; m, marrow spaces 
Mied with jelly-like embryonic connective tissue and large sinus-like blood capillaries. 
Notice the osteoblasts on the surfaces of the newly formed bone-—both periosteal and endo- 
chondral. Two or three osteoclasts can also be seen. 


FIG. 159.—SECTION OF THE 
OSSIFICATION GROOVE IN THE 
HEAD OF A LONG BONE. 

с, cartilage ; p, periosteal tissue with 


osteogenic fibres and osteoblasts: 
This tissue occupies the ‘groove. 
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(A. Bidder. Drawn under a magnifying power of 30 diameters. 
е; 


j i Y fac 
epiphysis ; d, diaphysis; 1, ligamentum patellæ ; с, cartilage of articular sure ^ 
EE cartilage iP Osram with perlostenl bone ; m, pad of. synovial membrane 
р! 25 8 ^ 
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TIG. 161.—PART OF THE GROWING EDGE OF THE DEVELOPING PARIETAL DONE 
OF A FETAL САТ, 1.5” LONG. 
sp, bone Spicules, with some of the osteoblasts embedded in them, producing the laeunz ¢ of, osteo- 
genic fibres prolonging the spicules, with osteoblasts (ost) between them and applied to them ; 


а, granular calcific deposit occurring in the groundesubstance between the fibres ; e, ealeareous 
deposit joining two adjacent spicules. 


genic fibres ; 5^, growing border of 
nuons with the osteogenic fibres 
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FIG, FIG. 165 


FIG. 103.—3A RCOLEMMA OF MAMMALIAN MUSCLE, HIGHLY MAGNIFIED, 

The fibre is represented at a place where the musculir substance has become ruptured and has 
shrink away, leaving the sarcolemma (with a nucleus adhering to it) clear, Тһе fibre has 
been treated with serum acidulated with acetic acid. 

PIG, 164.—MUSCULAR FIBRE OF A MAMMAL EXAMINED FRESH IN SERUM, HIGHLY 
MAGNIFIED, PH E SURFACE OF THE FIBRE BEING ACCURATELY FOCUSSED. 

'e of the fibre, and in profile towards the edge. 

3D HUMAN MUSCULAR FIBRE, SHOWING THE 


FIG. 165.— PORTION OF А MEDIUM-SIZE 
INTERMEDIATE LINE (DOBIE'S LINE) MENTIONED IN THE TEXT. Sharpey.) 


165. PIG. 164. 


The nuclei are seen on the flat at the suri 
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VIG, 166, FIG, 107. 
VIG. 166.—SMALL PORTION OF A HUMAN MUSCULAR FIBRE TEASED INTO SMALL 
LONGITUDINAL FRAGMENTS. (Sharpey.) Magnified about 800 diameters, 

a, b, c, larger and smaller groups of fibrils ; 4, ultimate fibrils, 
FIG, 167. SMALL PORTION OF A MUSCLE-FIBRE OF CRAB SPL ІТТІХС UP INTO 
FIBRILS, From a photograph, Magnified боо diameters. 
FIG. 168, —ECTION OF A MUSCULAR FIBRE, SHOWING AREAS OF COUNHEIM. 
5 i are geen lying close to the sarcolemma, 


Three miele 
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FIG, 182.—VASCULAR NETWORK OF A RED MUSCLE (SEMI-TENDI- 
NOSUS) OF THE RABBIT. (Ranvier.) 


a,arterinle ; n, p, venules ; z, dilatation on transverse branch ot capillaries. 


TIG. 182.—DEVELOPING MUSCULAR FIBRES. 


A, elongated cell with two nuclei from .ioetal sheep. 
Striation is beginning in the protoplasm along one 
side of the cell. (Wilson Fox.) 


D. from human fetus of tow months. (Ranvier.) P, 


central protoplasm with several nuclei, r, ered 
init: s, commeneing sareolemma, wiih uted 
muscular substance developing immediately 


beneath it. 


€, from human fetus of three months. (Ranvier.) 
‘The contractile substance, f, now almost encloses 
the unaltered protoplasm. 42 only one nucleus, 2, 
is represented. 


| blic Domain. Gurukul Kangri Collection, Haridwar 
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PIG. 134.—MUSCULAR FIBRES FROM 


“SIX MUSCULAR FIBRE. 


Flin HEART, MAGNIFIED, SHOW, CELLS FROM THE HEART. Mag- 
IN THEIR CROSS-STRLE, DIVI- nifled 425 diameters. 
AN JUNCTIONS. Schw- t ae 5 
E JUNCTIONS (Schw а. line of junction between two cells; 
0 el. 


b.e, branching of cells, (From a 
drawing by J. E, Neale.) 


The nuclei and cross-lines are only repre- 
sented on the right-hand side of the figure, 


HUMAN HEART, 


MUSCLE FIBRES FROM THE ADULT 
Š (v. ۶77 


FIG. 186,— PORT JONS OF 
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а pich extends between the nuelet 
1 a traverses the protoplasm w SEA EUR 
a Sn oe tne 203 ATA Second incomplete  eptum ар apparent; 
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: ا ا‎ AC of the septa, an appearance 
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FIG. 187.—PORTION OF CARDIAC 
MUSCLE EXHIBITING CONTI- 
NUITY OF FIBRILS ACROSS Р 
NOTION VS CPrzeWOSkY FIG. 188.—SECTION FROM HEART 
JUNCTIONAL LINE. (Przewosky.) ER АНД ENDRO 


Highly magnified. ы 
HUMAN. (G. Mann.) 


-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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FIG. 190. FIG, 191. 
FIG 189.—MUSCULAR FIBRE-CELL FROM THE MUs- 
CULAR COAT OF THE SMALL INTESTINE. Highly 


magnified. 


A complete cell, showing the nucleus with intranuclear net- 
work, and the longitudinal fibrillation of the cell-substance, 


FIG. 18 ا‎ ta 

E FIG. 190.—PORTION OF A PLAIN MUSCLE-CELL, SHOW- 
ING FIBRILS WITHIN ITS CYTOPLASM. Photograph. 
Magnified 450 diameters. 

MUSCLE-FIBRE, SHOWING NUCLEUS, 


FIG. 191.—PLAIN 
ND CYTOPLASM WITH FIBRILS- 


CENTRIOLE, A 
(Lenhossek.) 


СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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FIG. 192.—TRANSVERSE SECTION OF PLAIN 
MUSCLE-FIBRES OF INTESTINT. Photo- 
graph. Magnifled 400 diameters. 


FIG. 192. —MUSCLE-CELLS OF INTES 
TINE. (Szymonowiez,) Magnified 
580 diameters. 


The fibres are represented in longitudinal 
section ; the interstices between them 
are seen to be bridged across by fine 
fibrils. i, interstice ; ә, nucleus. 


FIG. 191.--ORDINARY WHITE OR 
MYELINATED NERVE-FIBRES, FIG. 195.—FINE MYELINATED NERVE- 5 
SHOWING A SINUOUS OUTLINE 


Ç SUD : A FIBRES, PARTS OF WHICH HAVE 
AND DOUBLE CONTOURS. ACQUIRED A VARICOSE APPHARANCE 
(Sharpey,) ~ PROBABLY THE RESULT OF MANIP- 

ULATION, 


-СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Агуа Samaj Foundation Chennai and eGangotri 


Š Digitized by Arya Samaj Foundation Chennai and eGangotri 


—— — E U 


> ІР مرد ری یں‎ porro КЕСУ ایک‎ YQ 
= Iz ie bute оар 
pp 
ینز‎ pz PULP KO ‘aes ol piss 
‚24 (syncytial) dt سے اک کا‎ Uc برستو رم دج در ڑا‎ Sut 
رتا ساد“‎ Д 
ر ےت تاے ایسا‎ о А Р لعلا تکس‎ 


eo 172001 (Ranvier DL P fao سیت کے‎ 


-<- гу CLANussabaum Sizili) 


27; 


Ом, 
„ДУЛУ 


(rt ut зл. 
(cemi-descication) >р یں اطا‎ Z Jee ےک ا‎ Z 
«алал дм dp e. سے لس تک و‎ 
سے ر بے‎ 212 Z 2 505222. x сше. wf 
تا ندال‎ biol e رشو ں کا‎ (myelinated) guh- 


22 (ое of Ranvie) 25022. E اخ نکر‎ : 


(myelin sheath) ак | کے وا نے غلزن‎ (neurolemma) JP 
у ex sy (contour) D Z کٹ وت‎ 
рас رو رہ شاب‎ AAI نی یف ات باریک‎ 
AUP Ko Lu =: £ k £ 5 — ےر‎ (non-myelinated) 
NEA ll ы tg DA 
Loy e =Z E pog ter 
Ny" 
25 Li фу tr 
ba ET. fia ) ہا کے ہی‎ uo تز دآ مال ے‎ 
We می کر یا رر‎ нв ел نک‎ 
л оо — E ene ا دالا یٹ‎ 
DA 
e LO, Z کے‎ , ПУКА А 
Р А 


Digitized by Arya Samaj Foundation Chennai апа ебапс 


147 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Digitized ру Агуа Samaj Foundation Chennai and eGangotri 


T 


E 


"Sau 


x 


4 


se 


بی 


SEE e= 


5% 


FE 


оку 


— 


FIG. 100,—PORTIONS OF TWO NERVE- 
FIBRES STAINED WITH OSMIC ACID, 
FROM A YOUNG ANIMAL, Diagram- 
matic, (From a sketch by J. E. Neale.) 


K, R nodes or constrictions of Ranvier, with 
axis-cylinder passing through. d, neuro- 
lemma of the nerve ; e, opposite the middle 
of the segment, indicates the nucleus and 
protoplasm lying between the neurolemma 
and the myelin sheath, In A the nodes are 
wider, and the intersegmental substance 


more apparent than in B. 


СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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FIG. 197.--А SMALL PART OF A MYELINATED FIBRE. Photograph. Very 


highly magnified 


i ti i ike a e—-hence rm tubular formerly 

y »looks in optical section like a tube—hence the term. 1 
m ШЕН ана these fibres: Three partial breaches of continuity or we seen in 
the myelin sheath, which at these places exhibits a tendency to split into lamine. 


i velin she: 5 їз со: 2 ` earances. At» isa nucleus 
Mleswhere the myelin sheath shows coagulation-app ances \ ‚эп š 
ONERE to the neurolemma, embedded in protoplasm ; the outline of the 
nucleus itself is not focussed. 


FIG. 198.—MYELINATED NERVE-FIBRE, FRESH, SHOWING A NODE OF 
RANVIER. Photograph. Very highiy magnified. 
The coagulation of the substance of the myelin sheath is advanced, and the. axis- 
cylinder is slightly inken away from it, and is thus rendered distinetly visible. 
On the right the axis-eylinder shows a fibrillar appearance. 


FIG. 199.—NERVE-FIBRES FROM SCIATIC NERVE INCLUDING, DESIDES 
SEVERAL ORDINARY LARGE MYELINATED FIBRES, A NON-MYELINA- 
TED FIBRE AND A FINE MYELINATED FIBRE. Osmic preparation, Photo- 
graph. Magnified 300 diameters. 
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FIG. 200.—NERVE-FIBRE PREPARED WITH OSMIC ACID. 1٦0۲٥7۰ 
Magnifled about 500 diameters 


A constriction of Ranvieris seen, The intervals between the myelin segments 
appear as clear oblique Jines. 


FIG. 201.~RETICULUM OF NEUROKERATIN IN MYELIN SHEATH OF 
NERVE-FIRRE. Photograph. Magnifled 600 diameters. 


FIG. 202.—LONGITUDINAL AND TRANSVERSE SECTION OF MYELINATED 
NERVE-FIBRE OF FROG (OSMIC ACID AND ACID FUCHSIN). (After Biedermann.) 


The longitudinal section shows one node of Ranvier and two myelin clefts. The fibrillar 
structure of the axis-cylinder is shown in both longitudinal and transverse section. 


FIG. 203. — SECTION ACROSS FIVE 
NERVE-FIBRES. Magnifled 1000 
diameters. 


The nerve was hardened in pierie acid and 
stained with picro-carmine. The radia] 
striation of the myelin sheath is very 
apparent. In one fibre the rays are 
broken by shrinkage of the axis-cylinder, 
The fibrils of the axis-cylinder appear 
tubular. (From a photograph.) 


СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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ایک جیب ویپ‎ cl کے مھ‎ pei peop ۶ 
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û (Gaskell) x 2 (72-8 (pre-ganglionie autonomie nerves) 
(thoracic) 0 ما کور‎ Ls (cervical) 1277 thorel 
RNA إخصاب‎ (sacral) Jo» (lumbar) p dc an 
022. С) 24 "E J ےلب یش‎ yd لاو‎ ЗА (ventral roots) 
‘spinal &ccessory- „Р بل ماد ےراہ دا اعصاب رابا‎ £ 
tut (faciale jazz glossopharyngeal ОИ ا‎ 
وش ر ہے وت یہ مانب ےت ےر می ع ارا‎ ААА 
- Uia 
ےلغام‎ (Longley) É ЕЛЕСІ 7191523 h?” 
شرل |د راس ہس :الاو‎ J (sympathetic system) 4% 
Sob у») (cranium) AE ( 2 ا وسر‎ 
دو ار ونلا رک کے لر‎ АЕ سے‎ е) 
اترگ‎ beu ¿JC اعصا‎ (autonomic) ГА 
(myelinated pre-ganglionio fbres) 52/00” پش بل‎ 
442, A (ganglia) ЖЕ = „йм 
(поп -myelinated post-ganglionic بی مت رٹل‎ RFT : 3 
ау даР оа Чг 
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"IC NERVE OF A CAT, SHOWING ТИЕ VARIATIONS 
Т FIBRES. Photograph. Magnified 300 diameters. 


FIG. 201.—SECTION OF THE SC 
ІХ SIZE OF ITS CONSTITU 
The nerve was fixed with osmic acid. 


/ 


FIG, 308; NON-MYELINATED FIBRES FROM A 'TEASED PREPARA- 
TION OF VAGUS OF CAT FIXED WITH OSMIC ACID. Photograph. 
Magnifled 300 diameters, 


About a dozen non-myelinated fibres аге included in the photograph. Besides these 
one ordinary myelinated fibre and three fine ntyelinated fibres are seen, 
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FIG. 200.-- SECTION ACROSS 
NON-MYELINATED FIBRES 
(FROM THE SPLENIC NERVE 
OF THE OX). Tuckett.) 


FIG. 207.—SECTION OF PART OF SCIATIC NERVE OF MAN. Photographed 
from а preparation by H. Pringle. Magnifled 60 diameters. 


ч А dozen or more funiculi of various sizes are included in the photograph. Тһе fat- 
Ex cells in the epineurium appear as olear spaces, 


urukul Kangri Collection, Haridwar 
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OF THE CAT. Pho- 
preparation made by R. Tsukaguehi, On the left a 


FIG. 208.—SECTION OF THE CERVICAL SYMPATHETIC 
tographed from an osmie 
small portion of the vagus is seen. 

The vagus and sympathetic in the neck of the cat run in separate perineural sheaths, 


but are united by epineurium. "The vagus has both RN the 
myelinated fibres and also a considerable number of Rat d fibres derived from 
cervical symp: іс nerve is wholly composed of Іше mye ا‎ Чү مس ا‎ 
the thoracic anterior roots, Butin this сазе the Syn ا‎ GE is 52 
moderately large myelinated fibres derived from the vagus 
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Vagus. Sympathetic, 

FIG. 209.—SEOTION OF VAGO-SYMPATHETIC NERVE OF DOG INCLUDING 
A PORTION OF EACH NERVE, Photographed from an osmie-stained pre- 
paration made by R. Tsukaguchi. 2 


In the dog the vagus and sympathetic in the neck are included in one perineural sheath : 
their fibres are only separated by a septum of endoneurium. The vagus co 
tains a considerable number of tine myelinated and of non-myelinated brea. 

besides the ordinary myelinated fibres which are of intermediate size, The 

cervical sympathetic is wholly formed of fine myelinated fibres. 


AINED WITH SILVER NITRATE. (Ranvier.) 


] elonzi sheath of Henle is stained. In it 
In A, the epithelial-like layer of flattened cells be longing toe M. n aae fibre Is shows more 


FIG, 210. —NERVES ST. 


es аге ex 
and B, the cross-like markings at the nodes ) E 
highly magnitled, with Frommann's trans s ша: 
ing band m, myelin sheath ; су, axis-ey - 


Kings of the axis-cylinder, d, constrict- 
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25], Je 312042 t pei. 1 
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FIG. 211 —NERVE-CELLS, STAINED BY NISSL'S METHOD. X750. 
A, from ventra horn of spinal cord, monkey ; а, commencing axon. В and C, from facial 


i опар dog. С, shows Niss] degeneration consequent on secti f the facial nerve 
: ou Mam D, irom rétleulhr formation of EM drin 18 part of cell 
rigin to axon. 
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FIG. 212,—TWO MOTOR NERVE-CELLS FROM THE DOG, 


а, normal ; b, aiter a period of prolonged activity. (Photographed from preparations 
by G. Mann.) 


PRODUCED BY SEVERANCE OF M 


In 4, the chromatolysis is rather les: 
3 to ооа HAXON 
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CORD, (From 


FIG. 214.—A NERVE-CELL FROM THE HUMAN SPINAL 
Prenant, Bouin, and Maillard.) 


Q: ent-granules, 
a, axon; d, dendrons ; n nucleus with nucleolus ; p, pigment gr 
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QUA ict ol |‏ حال ت HZ‏ سے ہو 2 تھے جں ‏ خلا کک 

he `‏ کی فاو ں یں Lor Lak Gp‏ کے اں (شوے- (па‏ 

160 رر کے‎ 1 Cand а سے ( اھا‎ Л» ¿Z bbe Lt аў ( 
Д fer do uta LL کے ہو‎ Ads 
аа Ед 

fer 2200 Ное پناس‎ ph ای‎ a ЖИ БЛ] 
Luss ہے۔(لع مم نامیا‎ 3 asc SD) Du 2 X 
rud «МО ہہت ےی‎ (Macallum) سے‎ ۳ М پا‎ 
Weise lyk | V (pigment granules) о» 2-2 | 
(locus niger-locus coeruleus ے‎ vi hi ( بج مقا ات‎ 2497 1 
QUA TIU PW obj see АД لور ر‎ | 

| 1 ول جلا حن سے ےلو (pigment)‏ > کا رال Uf‏ ے ۔ 

алто) کم‎ ае ыы ЕЛА | 
سب‎ dls Ж, Le Uta vif neuro-Rbrüs) 2 < 4 
а-а ZO Lusi. if وی زا سے سے‎ 1 

E  ¿ Max еһе) HCE. Ue JU P s کول کےا‎ x 
225/22 (Apathy) ¿Z | او را ذال لہ ےا‎ U یں‎ c tet ک‎ 


omain. Gurukul Kangri Collection, Haridwar ۰... E 


| 


UNSERES a‏ ات فا 


Digitized by Arya Samaj Foundation Chennai апа еба ngotri 


(МӘ (е =a ت ل سآ‎ уг lor 
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bt 4% 
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he 
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FIG. 215.--NERV E-CELLS OF KITTEN (FROM THE ANTERIOR CORPORA 
QUADRIGEMINA) SHOWING NEURO-FIBRILS. (Cajal.) 
а, axon ; b, с, d, various parts oi the intracellular plexus of fibrils. 
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FIG. 216.—SUPERFICIAL NETWORK OF GOLGI SURROUNDING TWO CELLS FROM 
THE CEREBRAL CORTEX OF THE CAT ; EHRLICH'S METH YLENE-DLUE 
3 METHOD. (Cajal.) 


A, larger; B, smaller cell. а, a, folds in the network ; b, a ring-like condensation of the 
network at the poles of the larger cell; с, spinous projections trom the surface. 


Б, 
CRI 


FIG, 217.—NERVE-CELL FROM SPINAL 


GANGLION, SHOWING DEEP NET- FIG, 218, P" ROPHOSPONGIUM WIT 
WORK IN THE CYTOPLASM. (Golgi.) IN A GANGLION-CELL. (E. Holmgren) 
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FIG. 219,—A XIS-CY LINDER 
PROCESS OF A NERVE- 
CELL FROM THE SPINAL 
CORD. (M. Schultze.) 

XX, portion of the cell-body, 
out of which the fibrils ot 
the axis-cylinder process, 14. 

»to emerge. At a’. 

this process aequires a 

myelin sheath. Highly magni’ 


tied, 
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FIG. 220.—TWO BIPOLAR GANGLION-CELLS OF FISH. (IToImgren.) 


In 4, the myclin sheath stops short of the cell-body ; in 72, it is continued 
аза thin layer over the eell-body. 


FIG. 221,—SPINAL GANGLION-CELLS AND FIBRES OR RAY SHOWING THE 
BIPOLAR CHARACTER OF THF CELLS. Osmlo preparation. (Ranvier.) 


t.l, large myelinated fibres : tm., medium sized myelinated fibres « 7 122% 
° g, sheath of ganglion-cell ; a, a, nuclei of sheath ; 9’, su Ve loton оао: 
axis-cylinder process entering the сей: a similar یس‎ иЗ у 


: process is seen em the opposite 
Et pole. The myelin sheath 91 the nerve-flbres is stained black by the reine at е р 


ic Domain. Gurukul Kangri Collection, Haridwar 
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FIG. 


222.—PERICELLULAR NEURO-FIBRILS AROUND A LARGE PYRA- 
MIDAL CELL OF ТНЕ HUMAN CORTEX CEREBRI. 
Iam indebted to Dr J. Turner for the drawing here reproduced. 


Digitized by Агуа Samaj Foundation Chennai апа ебапдоігі 


СС-0. Іп Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Агуа Samaj Foundation Chennai and eGangotri 


Digitized by Агуа Samaj Foundation Chennai and eGangotri 


y 


—x 


АСЕ : ABBIT. 

PIG, 293.4 PYRAMIDAL CELL OF THE CORTEX CREEPER! gs E 
CELL OF TYPE L OF GOLGI (WITH LONG AXON). 

vis, axon or nerve-tibre process ; 


TE mdimns» 7 a "ing near surface z 1 
4, basal dendrons ; p, apical dendron ماس‎ White matter of brain, 


c, its collaterals; b, 
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VIG, 224,—GELL OF TYPE IT. OF GOLGI, WITH SHORT AXON RAMIFY- 
ING THE ADJACENT GREY MATTER. GOLGI METHOD, (Cajal.) 


a, axon; d, d, dendrons, 


XIONS OP SYMPATHETIC CELLS FROM THE 
1 ION OF MAN. (Cajal) 


FIG, 225,—8YNAPTIC CONNE p 
SUPERIOR CERVICAL GANGL ٦ 
The cells 4, B show well-marked intracapsular 077ھ و‎ n 5 ход 
ا‎ Y песе اس‎ s a PR RN with the сей dendrons within the capsule ; 
Pil, ۵ Қ n уш pt 
4, d, AXONS 5 7 e d, e, f, extra-capsular dendrons. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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FIG. 226.—ARBORISATION OF COL- 

LATERALS FROM THE DORSAL 

n o ROOT-FIBRES AROUND CELLS IN 

W- THE DORSAL HORN OF GREY 
MATTER. (Cajal.) 

A, fibres of dorsal column derived 

from dorsal root; В, collaterals ; 

С, D, norve-cells in grey matter sur- 

rounded by the arborisations of the 


collaterals; E, an arborisation shown 
separately. 


x 
A E 
FIG. 227.—LONGITUDINAL SECTION THROUGH THE MIDDLE OF A GANGLION ON THE 
bi» -— DORSAL ROOT OF ONE OF THE SACRAL NERVES OF THE DOG, AS SEEN UNDER 
i 27 А LOW MAGNIFYING POWER. 


а, nerve-root entering the ganglion ; b, fibres leaving the ganglion to join 1 i al nerve ; 
с. connective-tissue coat of the ganglion ; d, principal group of اک ان‎ арпа passing 
from them, to unite with the longitudinally coursing nerve-flbres by T-shaped juuctions. 


СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Агуа Samaj Foundation Chennai апа ебапдоігі 


а 
x 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


FIG. 228,—FROM A SECTION OF DOG'S SPINAL GANGLION, SHOWING DIF- 
FERENT TYPES OF CELLS. Photograph. Magnified 240 diameters. 

The clear patch, free of Nissl granules, seen in some of the cell-bodies is the place of 

origin of tiie axon. Some of the cell-bodies have shrunk away from the nucleated 


capsule, Notice the smaller and more darkly staining cells, contrasting with the 
larger and clearer cells. 


FIG. 229.—TWO SPINAL GANGLION-CELT, 
NERVE-FIBRE PROCESSES. 

nucleus of one of the cells; n’‏ ال 

с, 6, с” c^ 


5 


,SHOWING BIFURCATION OF THEIR 
(Ranvier,) Osmic preparation. 
» nuelei of capsules - 


š > a”, nuclei of neurolemma ; 
constrictions of Ranvier. 
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FIG. 230.—TYPES OF CEREBRO-SPINAL GANGLION-CELLS, FROM 
VAGUS GANGLION OF CAT. (Cajal) 


А, B, large cells with much convoluted commencement of axon ; C, D, smaller 
cells ; Æ, F, smallest cells, staining darkly and without axonal convolution, 


SPIN. ANGLION-CELLS. (Cajal.) 
PIG, 9: PERT 1 SATIONS IN SPINAL QANGLI У 
"۰ٰ۷: non cell-body : in В, itis limited to 


Е ris n extends ove cel is 
m 22 axon. d, b, с, d, Ше rent fibres 
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| ۱ FIG. 232.—CEREBRO-SPINAL GANGLION-CELLS. (Cajat.) 
7 a, b, intracapsular processes, with knobbed extremities, 


FIG. 233.—8ENILE TYPE OF CEREBRO-SPINAL GANGLION-CELL. (Cajal.) 
a, issuing axon ; b, part of pericellular plexus ; c, multiple origin of axon. 


FIG. 234,—8ECTION OF SYMPATHETIC GANGLION OF DOG. Photograph. 
بی مر‎ Magnilled 240 diameters | 
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FIG. 235.—A SYMPATHETIC NERVE-CELL. (Ranvier.) 
n, n, nuclei of cell ; f, f, pale fibres issuing from cell ; a^ ,n",nuclei on fibres. 


5 FIG. 236,—' г : 
A 0 d йр SYMPATHETIC GANGLION-CELLS, MAN. (Cajal) 
P ET capsular process ; d, knob-like ending of an intracapsular process. 


іс Domain. Gurukul Kangri Collection, Haridwar 
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FIG. 237,—TWO CELLS FROM A SYMPATHETIC GANGLION or MAN 002 
THE TREMINATION OF AFFERENT FIBRES WITHIN THE CELL-CAPSULE. (Cajal. 
a, b, atferent fibres surrounding a dendron and passing into 


A, large ; B, smaller cell. 
the capsule. 


liu 
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FIG. 238,—DEGENERATION AND REGENERATION OF NERVE-EIBRES IN THE 

RABBIT. (Ranvier.) 

4, part of a nerve-fibre in which degeneration has commence nseni d iu 

А hours previously, of the trunk of the nerve higher up им, myelin of sheath becoming ще 

up into drops p, granular protoplasmic substance which is replacing the myelin 1 n, nuc mee 

4, neurolemma. J, another fibre in which degeneration is proceeding, the nerve SS i ME 

eut four days previously ; p, as before: cy, а vlinder partly broken up. and un уаде 

enclosed i portions or myelin, my. С, more advanced stage of Чекшата Чо. о 0 16000 

sheath having almost disappeared, and being replaced bv protoplasm, pin sa | SS 
drops of tatty substance, m, ме numerous nuclei, м”. Which have resulted from the + 


lon 
of the single nucleus of the internode. D. commencing regeneration of à nerve-tibre. Several 
small fibres, t^, t^, have sprouted from the somewhat bulbous cut 


ed in consequence of the section, tifty 


end, b. of the original fibre, 
in sheath : s, х", neurolemma of the 


t; а, an axis-cylinder which has not yet acquired its my 1 A SIDA E 
original fibre, A, C, and D are trom озше preparations ; B, trom an aleohol and carmine 
preparation. 
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FIG. 239.—PIBRES FROM THE CENTRAL 
CUT END OF SCIATIC NERVE (OF 
YOUNG RABIT) CUT 10 DAYS BEFORE 
DEATH. ( Cajal.) 


4, down-growth of non-myelinated fibres 
from the old axons; а, intact part still 
myelinated. The axons are seen to be 
enclosed within long nucleated cells which 
Ree m to be arranged in chains and probably 
x present the ‘conducting cells” of Boeke. 
Та fibre, the axis-eylinder ef which hes 
Ea down with the rest, but which 
Shows peculiar degenerative appearances, 
d мак buds from the axis-evlinder, and at 
€ separation of the neuro-flbrils. 
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FIG 240.—FROM THE DISTAL END OF 
А NERVE CUT 78 DAYS BEFORE 
DEATH. (Cajal.) 

Axis-eylinder sprouts which have grown down 
from the central eut end of a nerve into 
the old sheaths of the nerve-fibres : myelin 
drops are still visible within the old sheaths. 
Two of the new fibres аго interstitial (not 
in old sheaths), they are growing ip а newly 
formed nucleated protoplasmic strand, A, б. 
Two of the down-growing fibres (a, а) show 
enlarged ends; e, a neuro-fibril with bulbous 
enlargement; e, two neuro-fbrils growing 
down within an old sheath: to the left of 
it, an old sheath without new fibres. 
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Into some of these 


Notice the numerous longituding 
strands. 
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FIG. 242.—SECTION OF SPINAL CORD OF EMBRYO CHICK, SHOWING 
NEUROGLIA-FIBRES PROLONGED FROM THE EPITHELIUM OF THE CENTRAL 
‚ CANAL, (Cajal.) 


d. dorsal; v, ventral surface ; e, central canal from which the neuroglia-cells апа fibres 
are seen to radiate to the periphery of the cord. Some detached neu a-cells ате also 
represented. 


Li 
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ЕЛ ےت‎ 

d uo Me SECTION OF WHITE MATTER OF SPINAL CORD, 

8 NG NERVE-PIBRES CUT ACROSS AND NEUROGLTIA-FE 3% AMONGST 

THEM. (Ranvier) UROGLIA-FIBRES AMONGST 

f, a myelinated nervesflbre ; e, its axis-eylinder: t^, a sma Ж 5 

a, a, neuroglia-fibres ; а” ا ا‎ К 92 0 
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FIG. 244, —NEUROGLIA-CELL FROM SPINAL CORD. (Ranvier.) 
Isolated afte: maceration in 33 per cent, alcohol. 


GOLGI METHOD.  (Andriezen.) 


FIG. 245, — NEUROGLIA-CELLS. 
Sn ما‎ esses attached to the wall ofa 


A, Arborescent cell, showing two of its proe 
vessel. : EA 
B, Spider cell with long interlacing but unbranched processes 
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FIG. 946.—CLOSURE OF NEURAL CANAL OF HUMAN EMBRYO, SHOWING THE CELLS 
OF THE NEURAL CREST BECOMING SEGREGATED TO FORM THE 
THE SPINAL GANGLIA. (v. Lenhossék.) 

A, canal still open ; В, canal closed, 


GERMS OF T 


FIG. 243, 


EPITHELIUM OF EARLY EMBRYO. (His) 
time of the first differentiation of the 
outer ends of columnar epithelium- 
division to form neuroblasts; m,a 


RCTION OF NEURAL 
mitied view of part ot a section, at the 1 
sts, showing 8, spongework formed of ino 
»unded ‘germinal cells” in process о 


MBRYO, SHOWING TH REE STAGES 


PIG. 24 JEURORLASTS FROM A PIG E i 
FIG. 248.—NEUROBLASTS FROM А + A ++:++ +0 


OF DEVELOPMENT. (Gurwitseh, after Seott 
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FIG. 219. FIG. 250, 


FIG. 249.—SECTION OF SPINAL CORD OF CHICK OF THIRD DAY OF INCUBA- 
TION. (Cajal) 


A, ventral root-flbres formed by outgrowths of motor neuroblasts, c, e; D, dorsal root- 
fibres formed by ingrowths of bipolar sensory neuroblasts, O, in ganglion rudiment ; 
a, early neuroblasts ; b, neuroblast giving rise to a commissural nerve-fibre, d ;h,i, 
enlarged ends of growing axons; e, e, neuroblasts of which the dendrons are beginning 
to appear. 


FIG. 250.—SECTION OF PART OF NEURAL CANAL OF CHICK OF TWO AND A 
HALF DAYS. (Cajal.) 
A, germinal layer containing spherical neuroblasts, a, b 


to grow out from а); B, neuroblasts in а bipolar s 
axon; e, another growing tangentially. 


а neuyo-fibril has already begun 
e; d, enlarged end of growing 


FIG. 251.—NEUROBLASTS FROM THE SPINAL CORD OF A THIRD-DAY CHICK 
EMBRYO. (Cajal.) 


A, three neuroblasts, stained by Cajal's reduced silvi 
fibrils in the cell-body ; x a i rue sdb. ayer 
Golgi, showing the incremental cone, с. 


method, showing a network of neuro- 
B, a neuroblast stained by the method of 
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FIG. 252. 一 GROWING NERVE-FIBRES IN TAIL OF TADPOLE. (Külliker.) | 


Тһе nerve-flbres, which are non-myelinated, аге growing into elongated nucleated cells, 
which probably represent the ‘‘conducting cells" of Boeke, 


! 
тест 


D PART OF SPINAL CORD 
INCUBATION. (Cajal) 
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FIG. 251,—SPINAL GANGLION-CELLS OF EMBRYO АТ PERIOD OF TRANSITION | 
FROM BIPOLAR TO UNIPOLAR CELLS. (Cajal.) a 
The preparation has been stained to show the neuro-fibrils. A, В, unipolar cells; O, D, | 


, G, transitional forms; E, E, bipolar cells ; H, small сей with neuro-fibrils in- 
completely developed. ` 
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FIG. 255. VIG. 250. 
FIG, 255.— TACTILE CORPUSCLE WITHIN A PAPILLA OF THE SKIN OF THE 
HAND, STAINED WITH CHLORIDE OF GOLD. (Ranvier.) 
n, two nerve-fibres passing to the corpuscle ; a, a, varicose ramifications of 
the axis-cylinders within the corpuscle. 


FIG, 256.—SECTION OF A TACTILE CORPUSCLE, SHOWING THE CELLS COM- 

POSING THE CORE AND THE RAMIFICATIONS OF THE AXIS-CYLINDER 
AMONGST THEM, ENDING IN FIBRILLATED ENLARGEMENTS. (Van de 
Velde.) 


а, axis-cylinder; b, capsule of corpuscle ; с, a nerve-termination outside the corpusole, 


: —— گے‎ 
FIG. 257,—END-BULBS AT THE TERMINATIONS OF NERVES IN THE HUMAN 
CONJUNCTIVA, AS SEEN WITH A LENS. (Longworth.) 
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FIG. 258.—A MYELINATED FIBRE TERMINATING IN SEVERAL END-BULBS IN 
THE HUMAN PERITONEUM. (А. S. Dogicl.) Methylene-blue preparation. Low 
power. 


FIG. 259.—END-BULBS FROM THE HUMAN PERITONEUM. (Dogiel.) More highly 
magnified. Methylene-blue preparation. 


a, myelinated fibre ; b; nucleated lamellated capsule of end- bulb ; с, non-myeli b 
probably destined for the capillaries which surround the RURSUS sd 
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FIG. 260.—END-BULB FROM THE CENTRAL TENDON OF THE DIAPHRAGM OF 
THE DOG. (Dogiel. Showing besides the main myelinated fibre terminating by an 
arborescence within the core, a second very fine myelinated fibre, forming a more 
delicate arborescence around the ending of the main fibre in the outer part of the core. 
Methylene-blue preparation. 


—END-BULB FROM THE GLANS FIG. 202.— GRANDRY CORPUSCLES 


HOWING TERMINATION OF FROM THE DUCK’S TONGUE. (1zquierdo.) 


А, composed of three cells, with two inter- 
P n um pH the exe cylinder 
y К the nerve, n, js observed to pass; іп 
Шар b, sheath of end there is but one tactile disk enclosed Det- 
z ween two tactile cells, 


Ib, 


Digitized by Агуа Samaj Foundation Chennai апа ебапдоігі 


СС-0. Іп Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized ру Агуа Samaj Foundation Chennai and eGangotri 


FIG. 263.—MAGNIFIED VIEW OF А PACINIAN BODY FROM THE CAT'S 


MESENTERY, (Ranvier.) RA EE 

п, stalk of corpuscle with nerve-fibre, enclosed in sheath of Чел. nese LN ET 
n, its continuation through the core, m, as حا‎ “mistaken for the tunics them- Е: 
sation с, d, sections of endothelial cells of tunies, o МАШ Б core of the corpuscle, 2 
selves f ‘channel through the tunics which expands into 2 
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FIG, 264,--ӘЕСТІОХ OF PACINIAN CORPUSCLE. (Szymonowiez.) 


, one of the layers of endothelial cells ; n, nucleus of endothelial сей: It is seen that 
mE the: 03 mae a closely packed around the core, in the middle of which the axis- 


cylinder is eut. across. 
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Fic. 965. Fra. 266. 


FIG, 205.—PART OF PACINIAN BODY, SHOWING THE NERVE-FIBRE ENTER- 
ING THE CORE. FROM AN OSMIC ACID PREPARATION. 


ms, entering nerve-fibre, the myelin sheath of which is stained darkly, and ends abruptly 
at the core, c; ps, prolongation of neurolemma pa-sing towards the outer part of 
the core ; ef, axis-eylinder passing through the core as the central fibre ; e, some of the 
inner tunies of tbe corpuscle, enlarged where they abut against the canal through 
whieh the nerve-flbre passes— the dots within them are sections oi the fibres of 
which they are composed ; n, nuclei of the tunics; n’, nuclei of the endoneurium- 
cells, continued into the outer part of tie core. 


FIG. 260.—PACINIAN CORPUSCLE FROM THE CAT, STAINED WITH SILVER 
NITRATE. (Drawn by G. C. Henderson.) 


FIG. 207.—HERBST CORPUSCLE OF DUCK. (Sobotta.) X 380. 
n, myelinated nerve-fibre ; a, its axis-eylinder, terminating i j 
yenn: ‚а, хіз-су Br, te ating in an enl Ü ЕК Ü 
ni vore ; с, nuclel of cells of core; 4, nuclei of cells of outer tunics EE БЕДЕ © 
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ү FIG. 268.—TERMINAL ARBORISATION FROM THE INTERMUSCULAR “CON: | 
NECTIVE-TISSUE OF THE RECTUS ABDOMINIS OF quus RABBIT. METHY- | 3 
LENE-BLUE PREPARATION. (Dogiel.) = 


nee PER: Um 
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FIG. 270.- АХ ORGAN OF RUFFINI FROM THE SUBCUTANEOUS TISSUE. (RuMni.) 
n, entering nerve-fibres ; а, a, ending of their axons ; с, e, capsule of organ ; с” core. 


FIG. 271.—ORGAN OF GOLGI-MAZZONI FROM SUBCUTANEOUS TISSUE. (Rutlini.) 


i moral strue UN 
The organ resembles an end-bulb in gene ral structure 


TUMAN TEN “HILLIS. CHLORIDE 
FIG. 272. -ORGAN OF GOLGI FROM THE HUMAN TENDO А HILLIS ў 


ок GOLD PREPARATION. (Ciaccio) 


i ; norveefibres passing to it. 
m, muscular fibres ; t, tendon-bundles ; G, Golgi's organ ; ft, two herve-fHbres pas 
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FIG. 273.—0RGAN OF GOLGI, MORE HIGHLY MAGNIFIED.  (Ciaccio.) 


n, entering nerve-flbre ; H, its sheath of Henle ; 4, a, ramification of axis-cylinders 
between the tendon-bundles. 


FIG. 274.—VERTICAL SECTION OF CORNEA STAINED WITH CHLORIDE OF 
GOLD. (Ranvier.) 


n, r, primary plexus in connective tissue of cornea ; «, branch passing to subepithelial 
plexus, s; р, intra-cpithelial plexus ; b, terminations of fibrils. 


Je 


FIG. 275.—INTRA-EPITH ELIAL NERVE-TERMINATIONS IN THE LARYNX. 
GOLGI METHOD. (G. Retzius.) 


On the left the epithelium is stratified and on the right cillated columnar. 


n, nerve-fibres 
in corium. 
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FIG. 277. 


FIG. 276.—ENDING OF NERVE IN TACTILE DISKS IN THE РІС SNOUT. 
(Ranvier.) 
n, myelinated fibre ; m, terminal disks or menisci; e, cells of the Malpighian layer of the 
epidermis ; а, somewhat modified cell to which a tactile disk is applied. 
FIG. 277.——SECTION OF MUSULE-SPINDLE. (Sobotta.) Magnified 40 diameters, 
sh, sheath of spindle ; m, intrafusal muscle-fibres ; n, nerve-fibres ; M, ordinary muscle-fibres. 


FIG.?78.-ENDING OF NERVE-FIBRES IN MUSCLE-SPINDLE. (Rullini.) 


Three intrafusal muscle-fibres are shown. n, nerve-flbres entering spindle: а, axls- 


cylinders terminating around and between ntra б ік 
VERSA ES 4 between the intrafusal fibres in ring-like, spiral, and 
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FIG. 281.C8ENSORY NERVE TERMINATING IN ARBORISATIONS AROUND 
THE ENDS OF MUSCLE-FIBRES. (СесеһегеШі.) 


FIG. 282.—NERVE-ENDING IN FRESH MUSCULAR FIBRES OF LIZARD (Lacerta 


viridis), (Kühue.) rU. 
‚о, 8 0 ہو‎ p, expans 
A, end-plate seen edgeways ; В, from the surface; s. Ss 28000 کی‎ ae network 
' “axiwoylinder, In B the expansion of the 07ھ‎ appears à 
branching from divisions of the myelinated fibre. 
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FIG. 283..—MO TOR NERVE-ENDJINGS IN THE ABDOMINAL MUSCLES OF A RAT. 
GOLD PREPARATION. Magnified 170 diameters. (Szymonowicz.) 


FIG, 284- - MOTOR END-DRGAN OF A LIZARD. GOLD PREPARATION. (Kiülhne.) 


n, nerve-fibre dividing as it approaches the end-organ ; ғ, ramiflention of nxis cvli 
E > Р i 3 ation of axis cylinder 
upon 5, granular bed or sole of the end-organ ; m, clear substance surrounding the 
ramification of the axis-eylinder, 
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FIG, 285.—MUSOLE-FIBRES OF MOUSE WITH FINE NON-MYELINATED FIBRES 
ENDING IN SMALL EXPANSIONS NEAR THE END-PLATES. (Bocke.) 
Magnified 1800 diameters. 

m, myelinated fibre ; а, accessory fibre 


FIG. 280.—ENDING OF NERVE-FIBRILS IN PLAIN MUSCLE. 
(Huber and de Witt.) 


а, fibrils passing to their termination ; b, a terminal fibril; c, a branch passing to another 
mucle-cell ; x, nuclei of cells. | 


FIG. 287, —ENDING OF NERVE-FIBRES IN CARDIAC MUSCLE. (Smirnow.) 
мА Ч 
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